Introduction: Sarcopenic obesity in older adults may lead to an inability to use muscles efficiently and has been associated with functional deficits and disabilities. Objective: To identify the prevalence of obesity and sarcopenic obesity (SO) among community-dwelling older adults, and to characterize associated sociodemographics, health conditions and functional performance. Methods: Study data are from the FIBRA Network database of the Federal University of Minas Gerais. There were 1,373 older adult participants, subdivided into three groups: 1) non-obese; 2) non-sarcopenic obese; and 3) sarcopenic obese (SO). The latter is defined as a BMI ≥30 kg/m2 and weak palmar grip strength (PGS). Results: The overall prevalence of obesity and SO among older adults was 25.85% and 4.44%, respectively, with levels of frailty and pre-frailty among at 36.1% and 59%, respectively. Gait speed (GS) was lower in the SO group as well, compared to the other groups. An average increase in GS of 0.1 m/ sec reduced the likelihood of SO by 85.1%, in average. Sarcopenic obese older adults were 14.2 times more likely
Introduction
Aging is accompanied by changes in both physiology and body composition, with redistribution of muscle and adipose tissue (1, 2) . There is a gradual loss of muscle mass -called sarcopenia -with an increase in the amount of body fat (3) .
The loss of lean body mass decreases the basal energy expenditure and can be associated with or aggravated by hormonal changes, reduced physical activity, comorbidities and dietary changes, contributing to an increase in adipose tissue (1 -4) , which tends to accumulate in the abdominal region. This phenomenon may be correlated to chronic subclinical inflammation, which in turn aggravates sarcopenia (3, 5, 6) .
Adipose cells also infiltrate muscle tissue, with reduced contraction efficiency and muscle capacity for strength. This may contribute to a decrease in physical activity levels and, consequently, lead to greater neuromuscular dysfunction (7) .
Thus, sarcopenic obesity (SO) is characterized by excess body fat and reduced muscle mass and strength (6) , although this can vary, depending on the methodological approaches (2) . In international studies, SO ranges from 3% (8) to 12.5% 9 and as high as 21% (10) among females, while it ranges from 4.4% (8) to 5.1% (9) and 11.5% (10) among males. In national studies, its incidence among females is approximately 20% (11, 12) .
SO may lead to an inability to use muscles efficiently (2, 6, 13) and may cause more damages than when obesity and sarcopenia occur separately (2, 6) . It has been associated with functional deficits and disabilities (14, 15) and we also assume that health conditions, lifestyle and functional status can influence or be impacted by SO.
Given the problems of SO and its potential impact on independence for the elderly, generating data Fisioter Mov. 2017;30(Suppl 1):S161-9 on this chronic condition is important; this would facilitate the identification of individuals at higher risk for disabilities and future interventions. This study aimed to: a) assess the prevalence of obesity and SO among community-dwelling older adults; b) analyze the relationship between obesity, SO, and sociodemographics, health conditions, and functional performance of older adults.
Methods
This study was approved by the Research Ethics Committee of the Federal University of Minas Gerais and drew on data from the FIBRA Network (Study network on frailty in older adults) database of the Federal University of Minas Gerais. The FIBRA Network is an epidemiological, cross-sectional and multicenter study whose goal is to investigate the profile and prevalence of frailty syndrome in community-dwelling Brazilian older adults. The network is composed of four centers, one of which is located at the UFMG (Federal University of Minas Gerais). It encompasses three cities (Barueri, São Paulo; Belo Horizonte, Minas Gerais; and Santa Cruz, Rio Grande do Norte) and a total of 1,373 older adults.
The study sample was selected using randomized sampling, by means of "area clusters". First, we defined the sample size for each city. Next, we calculated the number of census tracts and streets to be selected, based on data provided by the Brazilian Institute of Geography and Statistics (IBGE) (16) . The researchers visited all households in the randomly selected streets. In order not to underestimate the number of older adults, when more than one older adult was present in a household, the researcher invited all older adults to participate in the study.
The study included adults of both sexes aged 65 years or older, who lived in randomized census tracts. All study volunteers signed an informed consent form (ICF). Exclusion criteria were having cognitive impairment (as defined by a Mini-Mental State Exam [MMSE] (17) score of less than 17 points), severe Parkinson's disease or severe stroke sequelae, requiring wheelchair use or being bedridden.
The FIBRA Network questionnaire was administered by previously trained interviewers. Data were collected using questionnaires, functional assessment tools and physical measures.
Sarcopenic obesity was assessed using body mass index (BMI) ≥ 30 kg/m 2 and palmar grip strength scores below the 20th percentile of the sample (cut-off points adjusted for gender and BMI). The mean of three measurements using a Saehan hand dynamometer (18) (20) . This tool was adapted for use exclusively in the FIBRA Network study and includes items such as visiting or receiving visitors, going to church, participating in social centers, going to parties, going to cultural events, driving, travelling for a day or more, doing volunteer or paid work, and participating in associations or trade unions. Participants were asked whether they had never done, had stopped doing or still did each of the aforementioned activities. The score was the total number of activities that were still being practiced. c) Usual gait speed (GS): mean of three measurements of the time required to walk 8.6 meters (time measured in the middle 4.6 meters to allow 2 meters for acceleration and 2 meters for deceleration). 4) Frailty: Frailty was operationalized using
Fried frailty criteria (21) , according to the following items: 1) ≥ 4.5 kg or ≥ 5% weight loss in the preceding year; 2) Exhaustion, as assessed by two questions from the Center Epidemiological Scale -Depression (CES-D) (22) . The criterion was considered positive if at least one of the questions was answered as "most of the times" or "always"; 3) Level of physical activity, as assessed by the Minnesota Leisure Time Activity Questionnaire (23), which estimates weekly energy expenditures in kilocalories (Kcal), adjusted for gender, with cut-off point set as the 20th percentile of the sample (participants who scored below the 20th percentile were marked positive for this criterion); 4) Reduced muscle strength: reduced grip strength as measured with a Saehan manual hydraulic dynamometer. Participants whose mean of three grip strength measurements was below the 20 th percentile of the sample (adjusted for gender and BMI) were marked positive for this criterion; 5) Gait slowness: assessed as the time required to walk 8.6 meters (time measured in the middle 4.6 meters to allow 2 meters for acceleration and 2 meters for deceleration). Participants were marked positive for this criterion when the mean of three measurements was the 20 percent highest time scores (in seconds) for the sample distribution. The cut-off points were adjusted for gender and height. Participants were considered frail when they met three or more criteria, pre-frail when they met one or two criteria, and not frail when they met none of the criteria.
Variables were analyzed according to the distribution of the sample into three groups:
1) The non-obese group, defined as BMI < 30kg/m 2 .
2) The non-sarcopenic obese group, defined as BMI ≥ 30kg/m 2 and grip strength above the 20th percentile of the sample (≥ 14.0 Kgf for women and ≥ 24.6 Kgf for men.
3) The sarcopenic obese, defined as BMI ≥ 30kg/m 2 and grip strength below the 20th percentile of the sample (< 14.0 Kgf for women and < 24.6 Kgf for men).
The data were checked for normality using a Kolmogorov-Smirnov test. Descriptive statistics was used to obtain central tendency (mean or median) and dispersion measures (standard deviation or interquartile range) for quantitative variables; absolute (n) and relative (%) frequency were used for categorical variables.
A one-way ANOVA with the Bonferroni post hoc test was used to assess between-group differences in gait speed (m/s).
A biserial correlation coefficient (24) (rb) was used to assess associations between sarcopenic obesity and continuous variables, while a chi-square test (χ 2 ) was used to assess associations between sarcopenic obesity and qualitative variables.
Multivariate logistic regression models were used to identify associations between: 1) functional performance variables (gait speed, AADL and IADL) and sarcopenic obesity; 2) frailty classification (frail and pre-frail) and sarcopenic obesity. The choice of variables for inclusion in the model was based on theoretical considerations. Only those with a p-value < 0.10 in the bivariate analysis were used for regression adjustment, by using the forward procedure (likelihood ratio). The goodness of fit of the models was assessed using the Hosmer-Lemeshow test and residual analysis. Strength of association between each independent variable and sarcopenic obesity was expressed as odds ratios (OR), with 95% confidence interval (95% CI). The level of significance was set at α = 5%
The data were analyzed using Statistical Package for the Social Sciences -SPSS (version 15.0). Table 1 shows the characteristics of the sample of 1,373 older adults (mainly women). Seventythree point five percent (n = 1,009) of participants were considered obese, 21.4% (n = 294) were considered non-sarcopenic obese and 4.5% (n = 61) were considered sarcopenic obese. The overall prevalence of obesity in the sample was 26% (n = 355). Seventeen percent of obese participants were considered sarcopenic.
Results
There were no statistically significant differences in sociodemographics and health-related and functional performance variables between the sarcopenic obese group and the other two groups, except for gait speed (p < 0.001). There was a greater proportion of frailty and pre-frailty among sarcopenic obese older adults.
Obesity prevalence was proportionally highest in the city of Barueri (25.9% of the 379 older adults interviewed in the city were obese), followed by Belo Horizonte (21.3% of 609 older adults) and Santa Cruz (17.1% of 385 older adults). As for sarcopenic obesity, Santa Cruz had the highest prevalence of sarcopenic obese older adults (5.2% of 385 participants), followed by Belo Horizonte (4.7% of 609 interviewees) and Barueri (3.2% of 379 participants). Data expressed as mean ± standard deviation; median (interquartile range) and absolute frequency (relative frequency, %). Comparisons using one-way ANOVA:* p= 0.003 compared to the non-sarcopenic obese group; **p < 0.001 compared to the sarcopenic obese group. Only gait speed was found to significantly predict sarcopenic obesity in older adults (β = -1.906; p < 0.0001; OR = 0.149; 95% CI: 0.051 to 0.434). Thus, an average increase in GS of 0.1 m/sec reduced the likelihood of SO by 85.1%, in average. In the study sample (sarcopenic and non-sarcopenic obese older adults), gait speed varied from 0.14 m/s to 1.67 m/s.
Moreover, the association between sarcopenic obesity and frailty showed that sarcopenic obese older adults were 14.2 times more likely to be prefragile (β = 2.65; p < 0.0001; OR=14.21; 95% CI: 4.28 -47.23) and 112.9 times more likely to be fragile (β = 4.73; p < 0.0001; OR = 112.93; 95% CI: 28.83-442.37) than their counterparts.
Discussion
The findings of this study showed that obesity is a prevalent condition among older adults. The study sample had an obesity rate of 26%, which is higher than the national average for older persons. The national rate is 17.9% for older adults aged 65-74 years and 15.8% for people aged 75 years and older (25) . However, if we consider that the mean age of the total sample was 74.94 ± 7.10 years and that there was a predominance of the female gender (64.3%), the obesity rate found is consistent with that of the female Brazilian population (22.4%) (25) .
When compared to the other two cities, the greatest proportion of sarcopenic obese older adults was found in Santa Cruz, RN. However, the former had a greater number of non-sarcopenic obese older adults. This may be due to the fact that Santa Cruz is located in the interior, northeastern part of Brazil, has more disadvantaged social and economic conditions, and lower Human Development Index (HDI) scores, when compared to the other two cities. There is evidence that inhabitants from areas with low social coverage and those exposed to urban violence, lack of hygiene, family breakdown, lack of health services, among others, also have the worst health indicators (26) .
The concept of "allostatic load" may be defined as the physical and emotional wear and tear resulting from experiencing stressful events throughout life. It encompasses social, economic, psychological and historical aspects. A greater allostatic load may lead to a higher risk of getting ill, because longterm exposure to stress mediators may result in pathological processes such as abdominal obesity and loss of muscle mass (27) .
It is known that the prevalence of sarcopenic obesity varies according to the approach used and the population studied (2) . International studies have reported SO ranging from 3% (8) to 12% (9) and as high as 21% (10) among women. These studies used Dual Energy X Ray Absormetry (DXA). In the first study (8) , SO was considered present if skeletal muscle mass values were at least two standard deviations lower than the normal mean for the young and percentage of body fat was above 27% in men and 38% in women. In the second study (9) , SO was considered present if skeletal muscle mass values were at least two standard deviations lower than the normal mean for the young and people were in the highest quintile of total body fat. The third study (10) used a regression model to calculate muscle mass in relation to height and fat mass.
National studies report obesity prevalence to range between 19.6% (11) and 19.8% (12) , which are higher values than those found in this study. The aforementioned studies also used DXA and calculated SO using a regression model (muscle mass in relation to height and fat mass). Participants with residual fatfree mass scores equal or below -3.4 were considered "sarcopenic obese". The use of DXA to assess body composition may bring higher reliability, because the DXA is able to distinguish fat, bone mass and lean body mass. Nevertheless, the clinical applicability of DXA is restricted and its use in epidemiological studies may be impractical due to cost and displacement limits (28) .
In contrast, the SO prevalence found in this study is in agreement with epidemiological studies that used criteria such as obesity and low palmar grip strength. These studies found prevalence rates ranging from 4% to 9 % (2).
This study used PGS as a tool to assess sarcopenic obesity. The European Consensus on sarcopenia recommends the use of PGS measurements as part of a diagnosis algorithm (28) that also includes gait speed and muscle mass. However, the need for muscle mass measurement makes the large scale use of the algorithm difficult. It is worth remembering that sarcopenia diagnosis based on strength rather than on muscle mass may be more clinically and functionally significant for the identification of those older people that are most affected by it (2, 28) . This is because muscle strength does not solely depend on muscle mass. In addition, the relationship between muscle mass and muscle strength is not linear (2) . Therefore, this measure may become useful in clinical practice because of its greater accessibility and lower cost.
Moreover, low PGS is one of the items that compose the phenotype of frailty, a condition associated with dependency, institutionalization, morbidity and mortality among older adults. (21) The findings of this study show that frailty is a prevalent condition among the older adults included in the sample and that it is more prevalent among older adults who are classified as sarcopenic obese. Frailty and pre-frailty were associated with SO and SO was found to play a role in the significant increase of the likelihood of becoming frail or pre-frail. This may be linked to the fact that sarcopenia is directly associated with skeletal muscle performance and thus may influence other criteria of the frailty syndrome (29) .
This study found associations between SO and IADL and AALD. The relationship between IADL and SO is evidenced in a Chinese study (30) conducted with older adults. Participants who were obese and had reduced strength were found to be at higher risk for deficits in AALD and IADL than participants who were only obese or only had reduced strength. A longitudinal study conducted in America (14) found that sarcopenic obese individuals at baseline were three times more likely to report difficulties in IADL during follow-up than their counterparts.
Only gait speed was found to significantly predict sarcopenic obesity in older adults. The study showed that increased gait speed significantly reduced the likelihood of being sarcopenic obese. Thus, according to this study, gait speed may be a useful tool for the follow-up of sarcopenic obesity in older adults.
The sarcopenic obese group had a significantly lower mean gait speed than the other two groups. These findings corroborate the European Consensus on sarcopenia, which recommeds the use of gait speed as one of the measures that compose the diagnosis algorithm and uses a cut-off value of ≤ 0.8m/s as indicative of sarcopenia (28) .
Although using different walking distances (20 feet, 20 m and 4 m) and different methods for the classification of SO (highest tertiale of fat mass as measured by DXA and low strength of knee extensors; low PGS and BMI > 25Kg/m 2 ; and low strength of knee extensors and BMI ≥ 30Kg/m 2 ), other studies have also found similar results, with the sarcopenic obese group showing lower mean gait speed than the other groups (15, 31, 32) .
Despite its advantages, such as being a population study with community-dwelling, ethnically diverse older adults of both sexes aged 65 years or older, this study has some limitations. First, data on the nutritional intake and (particularly) body composition, including the relationship between muscle and fat mass, were not collected. Second, although this is a probabilistic sample that includes cities from two different Brazilian regions, the external validity of the study is limited due to the great regional, cultural and socioeconomic diversity of the country.
Further studies should be conducted with populations from other regions of Brazil and to verify the relationship between HDI, allostatic load and sarcopenic obesity. Both sarcopenia and obesity are conditions of concern. They are also the subject of several epidemiological studies, because of the clinical and functional outcomes that they can trigger. Additional studies including cases in which both conditions coexist are needed to investigate the potentiation of their adverse consequences to the health of older adults.
Conclusion
The findings of this study show a higher prevalence of obesity than the national average for older adults. However, this study found a similar prevalence for the same age group and gender of the sample. Our findings also show similar prevalence rates to those observed in other studies that used the same definition of SO.
Given the findings of this study, which showed an association between sarcopenic obesity and frailty among Brazilian older adults, and the fact that SO has been associated with functional deficits and disabilities, it becomes clinically important to identify affected individuals and establish appropriate interventions.
This study also showed that GS may be an extremely useful tool for monitoring the progress of SO in older adults, as increased gait speed significantly reduced the likelihood of being sarcopenic obese.
